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Abstract. Due to extensive breeding and natural mating, management decisions regarding pregnant 
domestic buffalo dams is very poor, resulting in low reproductive parameters and subsequently in low 
productions.  
The aim of this study was the implementation of ultrasonography for early pregnancy 
diagnosis in domestic buffalo as well as the ultrasonographic visualization of fetal buffalo structures in 
different stages of gestation, identification of viscera, skeleton lines, and comparative echogenity of 
the same tissue in different fetuses. A DP 2200 Vet ultrasound scanner was used in order to assess 
pregnancy status as well as fetal structures in female buffalos, beginning with the 27th day after 
insemination.  
Out of 24 females that were inseminated 22 (91.66%) were diagnosed as pregnant, between 27 
and 40 days after insemination, while 2 (8.33%) were assessed as non-pregnant. In the pregnant 
females, the fetal abdominal cavity, limbs, gastric vesicle, umbilical cord, ribs, heart, liver, gull 
bladder, head and placentomes were described by ultrasonography. The minimum age for ultrasound 
pregnancy diagnosis in domestic buffalos was established at 27 days, while various fetal structures 
could easily be identified and described between 40 and 90 days of pregnancy. 
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INTRODUCTION 
 
Breeding buffalos is a traditional activity in Romania. Currently, our country has a 
total herd of about 62,000 buffalos, distributed mostly in the counties of Salaj, Cluj, 
Maramures, Bihor, Brasov and Satu-Mare (Velea and Zanc, 2010). Buffalo milk production is 
around 1,700 liters per lactation (Noakes et al., 2009), with 132 kg of pure fat and fat 
percentage of 7.49% (Rosati and Van Vleck, 2002). Buffalo in general, but especially swamp 
buffalo, have been traditionally regarded as poor breeders. This is thought to be because of 
late maturity, the poor expression of estrus, the variable duration of estrus, and the prolonged 
inter-calving interval (Kanai and Shimiazu, 1983; Madam and Raina, 1984; Baruselli et al., 
1994; Madam, 1998; Singh et al., 2000 cited by Chaikhuna et al., 2010). However, when 
managed properly and well fed, swamp buffalo can have good fertility (Chaikhuna et al., 
2010). Reproductive technology in domestic buffalo has not developed to the extent it has in 
cattle. Although AI is practiced commercially, it is hampered by difficulties in estrus 
detection (Drost, 2007). Due to extensive breeding and natural mating, management decisions 
regarding pregnant buffalo dams is very poor, resulting in low reproductive parameters and 
subsequently in low productions (Groza and Muntean, 2002). With the advent and refinement 
of gray scale compound ultrasonography, it is now possible to obtain more detailed 
information about different fetal parameters during gestation (Ali and Fahmy, 2008). Practical 
applications of ultrasound include early assessment of pregnancy status, identification of 
females carrying twin fetuses, detection of ovarian and uterine pathologies, and determination 
of fetal sex (Fricke, 2002). Use of ultrasound examination for early diagnosis of pregnancy 
can help reduce the service-period, with direct implications on production and reproduction in 
buffaloes (Groza et al., 2006). The aim of this study was the implementation of 
ultrasonography for early pregnancy diagnosis in domestic buffalo as well as the 
ultrasonographic visualization of fetal buffalo structures in different stages of gestation, 
identification of viscera, skeleton lines, and comparative echogenity of the same tissue in 
different fetuses. 
 
MATERIALS AND METHODS 
 
A batch of 24 domestic buffalo females were artificially inseminated 12 and 24 hours 
after the onset of natural estrus. Beginning with day 25 after insemination the animals were 
examined daily by ultrasonography in order to assess pregnancy status, with a DP 2200 Vet 
ultrasound scanner, equipped with a linear endorectal transducer (Fig. 1). Pregnant females 
were subsequently followed by ultrasonography in order to detect various fetal structures as 
well as to monitor the normal evolution of pregnancy between 40 and 90 days after 
insemination. 
 
   
 
Fig. 1. DP 2200 Vet ultrasound scanner (left) and linear endorectal transducer (right) 
 
The ultrasound approach of the uterus in female buffalos implies the exploratory 
intervention using a linear endorectal transducer. Linear transducers provide very good 
quality pictures on structures located in the foreground. Therefore the arm of the examiner 
will seek to bring the subjacent structures as near as possible to the transducer, thus enabling 
the visualization of all organs in the pelvic cavity. Ultrasounds can thus provide data on size, 
shape, position, architecture, homogeneity, echo-density, but also the presence of pathological 
structures on the surface or inside the pelvic cavity organs. 
After restraint of the animals and emptying of rectal ampoule, the endorectal 
transducer was introduced into the rectum and placed above the genital tract. All pelvic cavity 
organs (ovary, uterus, cervix, etc.), were further examined from at least two angles: 
longitudinal and transverse, in order to assess pregnancy status. 
The examination of pregnant females between day 40 and 90 after insemination 
implied the same equipment and technique, but it focused mainly on the pregnant uterus: the 
uterine wall, fetal annexes and liquids, umbilical cord, placentomes, fetal structures, fetal 
position in the uterus, etc. The major fetal organs and structures were described: the 
abdominal cavity, limbs, head, gastric vesicle, ribs, heart (including heartbeat), liver and gull 
bladder. 
  
RESULTS AND DISCUSSIONS 
 
A positive pregnancy diagnosis was established in 22 of the 24 females that were 
inseminated (91.66%), the earliest being made on day 27 and the latest on day 32. The images 
obtained for these two situations are presented in Fig. 2 and 3. Two of the females were 
diagnosed as non-pregnant (8.33%), as a new follicular wave was observed on the ovary on 
day 25 after insemination, and the uterus was empty even on day 40 after insemination (Chart 
1). 
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Chart 1 Results of the ultrasound pregnancy diagnosis 
 
  
 
          Fig. 2 Pregnancy in domestic buffalo                       Fig. 3 Pregnancy in domestic buffalo 
                       (ultrasound 27 days)                                                    (ultrasound 32 days) 
 
Fig. 2 shows a 27 days old fetus together with its fetal membranes. The fetus is 
surrounded by anechogenic fetal fluids and part of the fetal membranes. Fig.3 represents a 32 
days old pregnancy. The fetus is shown in laterolateral section and appears as a formation 
with an echogenicity above average, almost hyperechogenic, compact, with the cephalic 
extremity and limb buds still not well defined. The umbilical chord and fetal membranes are 
well individualized. 
The ultrasound examination performed in pregnant domestic buffalo females 
between day 40 and 90 after insemination, revealed the following anatomical structures and 
fetal organs: 
- on day 40 after insemination, the fetus is about 5 cm long, with average 
echogenicity, surrounded by an anechogenic area (fetal fluids) and a circular thin line, with 
the same echogenicity as the fetus, the fetal membranes (Fig. 4). The cephalic extremity and 
ear lobes could also be clearly distinguished. There is a difference between the echogenic ear 
lobes and skull bones, in that the cephalic extremity has a lower echogenicity. This proves 
that the skull bones are not yet ossified. Cervical region is also clearly outlined, without 
obvious cervical vertebrae, which are not ossified. Shoulder blades are also well represented 
(Fig. 5); 
 
  
 
            Fig. 4 Domestic buffalo fetus 40 days old                  Fig. 5 Cephalic extremity of domestic   
                                                                                                            buffalo fetus 40 days old 
 
- on day 55 after insemination fetal sexing is possible in domestic buffalo by 
visualization of inguinal extremity and observation of relative position of the genital tubercle. 
It has the tendency to migrate towards the umbilical chord in males and tail in females. The 
median raphe is also visible in female fetuses as a hyperechogenic line between the two hind 
legs (Fig. 6); 
 
 
Fig. 6 Day 55 female buffalo fetus (genital tubercle in immediate contact with tail) 
- on day 60 after insemination, the fetus is about 12 cm long with the gastric vesicle 
very well-defined (Fig. 7); the longitudinal section at chest level shows the ribs which are 
very visible, together with the vertebrae and sternebrae. The heart, heart cavities and heart 
beats are easily distinguishable. The abdominal cavity is occupied mainly by the liver, which 
appears as a large medium echogenic area, with fine grit. Occasionally, the gall bladder can 
be distinguished, as a small, anechogenic area (Fig. 8); 
 
    
 
               Fig. 7 Day 60 domestic buffalo fetus             Fig. 8 Ribcage of day 60 domestic buffalo fetus 
 
- on day 75 after insemination, the abdominal cavity of the fetus is very visible, with 
the liver, stomach and caudal region, including the tail (Fig. 9). The fetal heart, inter-
ventricular septum and atria can easily be distinguished as well (Fig. 10). The detailed 
anatomy of limbs appears very clearly, showing the entire acropodium, with hyperechogenic 
hooves (suggesting they are already cornified); the uterus and placentomes can also be 
observed (Fig. 11); 
 
  
  
           Fig. 9 Abdominal cavity of a 75 days                            Fig. 10 Heart of a 75 days old  
                   old domestic buffalo fetus                                             domestic buffalo fetus 
 
 
 
 
 
  
Fig. 11 Limb of a 75 days old domestic buffalo fetus 
 
- on day 80 after insemination, the fetus is about 15 cm long, the abdominal cavity is 
mainly occupied by the liver, which appears as a large area, with average echogenicity and 
fine grit; the gall bladder is clearly visible as an anechogenic small spot; the gastric vesicle is 
well defined, the ribs and sternebrae are also visible (Fig. 12); 
 
 
 
Fig. 12 Abdominal cavity and ribcage of day 80 domestic buffalo fetus 
 
- on day 90 after insemination, the stomach of the fetus appears very well defined, 
filled with liquids which generate the central anechogenicity (Fig. 13); the abdominal cross 
section at the level of umbilical chord entry shows a portion of the umbilical cord and the 
umbilical blood vessels with lumen; the urinary bladder is also easily identifiable (Fig. 14). 
 
   
 
          Fig. 13 Abdominal cavity of a 90 days           Fig. 14 Cross section on the abdominal cavity of 
                  old domestic buffalo fetus                                        a 90 days old buffalo fetus 
 
The results presented in this study give the opportunity to veterinary practitioners 
involved in buffalo reproduction to asses pregnancy status and to monitor pregnancy 
evolution in domestic buffalo females. When the insemination or natural cover date is not 
very precise, an estimation of fetal age can also be made according to the ultrasonographic 
aspects presented above.  
Other studies have also presented various aspects of pregnancy monitoring in 
buffalos using ultrasounds. Ali and Fahmy (2008) performed the ultrasonographic fetometry 
and determination of fetal sex in buffalos. They found high correlations between different 
studied parameters and gestational age, where the highest correlation was found with the 
crown-rump length (CRL) and amniotic vesicle diameter (AVD) at the early gestation; the 
biparietal diameter (BPD) at the mid-gestation; and the eyeball diameter (EBD) at the mid and 
late-gestation. Real time B-mode ultrasound was used to detect and monitor the early 
conceptus, its growth and its anatomical features in 26 buffalo between Days 18 and 62 of 
gestation (Pawshe et al., 1994). Karen et al., 2007 showed that transrectal ultrasonography 
and PAG-RIA (pregnancy-associated glycoprotein radioimmuno-assay) test are highly 
accurate tests for detecting pregnant buffaloes from Day 31 after mating onwards, with no 
significant differences between the two. 
 
CONCLUSION 
 
The use of ultrasound in early pregnancy diagnosis in buffaloes is salutary, by 
lowering the age of precise pregnancy diagnosis in domestic buffalo to 27 days. This fact is 
even more important than in cattle, because the gestation in buffalo is longer by about 30 
days. Fetal structures become visible after 30 to 35 days of gestation, beginning with the limb 
buds and cephalic vesicle. Later, after 40 days, the fetal heart and heart beat become visible, 
as well as the main organs of the abdominal cavity. 
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